Abstract: There has been increased enthusiasm to mitigate the negative effects of fossil fuel consumption through the use of cleaner sources of energy, like marine renewable energy (MRE). Concerns about MRE deployments have motivated research on the ecological effects of these new man-made structures in marine environments. We assessed the extent to which soft-sediment habitats are influenced by the presence of artificial structures deployed in Yaquina Bay, Oregon, USA. Grain size analyses confirmed artificial structures altered the sediment distribution around them with larger grain sizes detected closer to the structures. Infaunal abundances were higher closer to the artificial structures; however, these differences did not result in statistically significant effects on diversity or richness in relation to distance from the structures, nor were they sufficient to cause statistically significant changes in infaunal communities as compared to reference areas. This study provided additional evidence that artificial structures alter their physical environment, but in our study detected differences were less than those observed between the two different regions of the estuary and any effects on infauna were localized and smaller than differences between different regions of the estuary. Conducting these studies in an Oregon estuary provided a good proxy for estimating potential effects of in-stream tidal energy deployments in the Pacific Northwest while also demonstrating the importance of site-specific research.
Introduction
For decades, people have developed the coast to serve human activities and purposes, such as coastal protection, navigation, fishing, resource extraction and recreation (Halpern et al. 2008) . Increasing development and demand on marine ecosystem services, coupled with climate change and pollution, have placed pressure on essential habitats and threatened ecosystem services (Halpern et al. 2008 , Hoegh-Guldberg & Bruno 2010 , Widdicombe & Somerfield 2012 . These threats, combined with rising energy demand and the appeal of energy security, have advanced research on non-fossil fuel based energy, which could decrease carbon dioxide emissions, potentially slowing the rate of ocean acidification or other negative effects of climate change (Inger et al. 2009 ). In particular, investment in marine renewable energy (MRE) as an alternative has increased in the past decade.
The U.S. west coast shows potential for offshore wind, wave, and in-stream tidal energy (Bedard et al. 2005 , Thresher & Musial 2010 . MRE installations will result in more utilization of the marine environment, which increases the possibility of affecting ocean ecosystems in additional ways. In order to minimize impacts from a new ocean use, researchers have emphasized the need to identify and diminish adverse social and ecological consequences of the planning, installation, and operation of MRE devices (Inger et al. 2009 , Punt et al. 2009 , Conway et al. 2010 , Henkel et al. 2013 ). Many ecological concerns of MRE installations focus on the direct interaction of marine organisms with the devices and mooring lines (Boehlert & Gill 2010 , Henkel et al. 2013 as well as disturbance from underwater noise or electromagnetic fields created by the generation of electricity (Gill 2005 , Wilson et al. 2010 . MRE installations also have been shown to have potential positive effects, becoming artificial reefs and fish aggregating devices (Wilson 2007 , Langhamer et al. 2009 , Broadhurst & Orme 2014 . However, how these new habitats affect the adjacent seafloor habitat and biological communities still remains uncertain (Connell & Glasby 1999 , Holloway & Connell 2002 , Perkol-Finkel & Benayahu 2007 . Little research yet exists on the environmental effects of MRE in areas suited for wave or in-stream tidal energy due to the limited installations of such devices, so much remains to be learned about installations on the Pacific continental shelf and in tidal estuaries.
MRE devices directly alter the marine environment by converting some of the benthos from sedimentary habitat to hard structure. Installation activities will cause immediate disturbances directly to the infaunal communities at the site, but it is uncertain if the presence of the structures will have lasting and widespread consequences to the benthic habitat and organisms beyond the footprint of the installed structure. Previous research on various structures in fluid environments have shown that water flow, particularly velocity, changes around the structure (Hiscock et al. 2002 , Southard 2006 , resulting in sediment erosion known as scour (Southard 2006 ). Thus, depending on sediment type and flow regimes, the spatial extent of scour and the consequent changes to sediment characteristics will be variable (Miller et al. 2013) , making it uncertain the extent to which MRE devices will affect infaunal communities directly surrounding the structure and further away.
Infaunal communities provide important services for the marine ecosystem, especially in shallow and coastal areas. They are players in biogeochemical cycling and a food source for larger organisms, such as demersal fish, crustaceans, and people (Davis et al. 1982 , Hogue & Carey 1982 , Yeung et al. 2010 , Coates et al. 2014 . Additionally, the low mobility of benthic infauna makes them excellent indicators of environmental quality, and they frequently have been used as ecological indicators of various environmental conditions, such as pollutant concentrations, oxygen levels (Pearson & Rosenberg 1978 , Sivadas et al. 2010 , and sediment characteristics (Gray 1974 , Smith et al. 2001 , Coates et al. 2014 . A shift in sediment composition has been shown to cause a shift in the community composition from suspension feeders to deposit feeders and negatively correlated with species diversity (Gray 1974 , Mannino & Montagna 1997 . Being able to detect how infaunal communities respond to physical changes to their environment as caused by the installation of MRE devices is the first step in determining if larger trophic changes could be realized and the possible implications for the ecosystem and its users.
A case study was designed to study the zone of influence of deployed structures on benthic habitats and communities in an estuarine environment in Yaquina Bay, Oregon. We used the deployed structures as proxies to investigate the effects of the presence of in-stream tidal energy devices because these devices could be deployed in estuarine environments similar to Yaquina Bay. Although these deployed structures have a smaller physical footprint than current tidal energy devices (Polagye et al. 2010) , any effects detected could be useful for approximating benthic effects around full-sized devices. We hypothesized that sediment grain size would decrease and the amount of fine sediment in a sample would increase with increasing distance from an artificial structure. Second, we hypothesized that communities surrounding the artificial structures would have different composition and be more diverse as compared to reference site communities. We expected the hypothesized grain size changes would result in heterogeneous sediment conditions around the structure, allowing for overall greater diversity around the artificial structures because infaunal species distributions have been shown to be very closely tied to sediment characteristics (Gray 1974 , Coblentz et al. 2015 .
Materials and Methods

Study Area
Six artificial structures were deployed in Yaquina Bay, a drowned river estuary in Oregon, in February 2008 (Dauble 2010 . Each artificial structure was made from 45 cinderblocks (approximately 20 20 40 cm with two square holes) that were mortared together into a pyramid shape and set into welded steel frames. The size of the structures were approximately 1.2 m 1 m and 1 m tall. (Dauble 2010) . The structures were deployed in pairs 100 m apart at three locations in the bay in 4.5 to 9.5 m of water and well outside established navigation channels. These artificial structures most likely resemble the foundations of instream tidal energy devices rather than the actual turbines.
The artificial structures originally were marked with buoys, but these were lost over the years. We were only able to relocate the two structures by the finger jetties in the lower bay and one further up, despite multiple sonar scans and diving attempts in 2015. Thus, only three artificial structures were used for this study. We also established two reference sites to characterize benthic conditions and communities not associated with an artificial structure. These sites were in close proximity to the artificial structures and were expected to have similar benthic conditions (i.e. they were not in a channel or on a tidal flat or on a rocky bottom) as those where the artificial structures were originally placed. One reference site was about 50 m from the artificial structures by the jetties in the lower bay and the other was at least 50 m from the artificial structure in the upper bay. We sampled five total sites: Artificial structures AS1, AS2 and the Jetty reference site were co-located downstream of the Yaquina Bay bridge, while AS4 and the Bay reference site were co-located upstream (Fig. 1) . These stations each were sampled once in March or April 2015.
Field Collections and Laboratory Analysis
We used SCUBA to reach the artificial structures and collect sediment cores on two 15 m transects radiating out from each artificial structure (Fig. 2) . One 15 m transect was oriented parallel (along) to the shore, typically in a NE/SW or upstream direction, while the other 15 m transect was oriented perpendicular (across) to the shore, usually in a N/S or shore-line direction. For each transect, a meter tape was attached at the base of the artificial structure. Sediment cores were taken with a 10 cm high and 7 cm diameter plastic push core (38.47 cm 2 ). Cores were taken at 0 m, 5 m, 10 m and 15 m from the artificial structure. We collected two cores at each distance, therefore collecting a total of 16 sediment samples at each artificial structure. Each core was transferred underwater into its respective pre-labeled Ziploc bag. At the control sites, the same sediment collection methods were used, except the transect tape was attached to the weight anchoring the ascent/descent line.
Upon return to the lab, the sediment samples were held at 4°C and processed within 24 hours. First, a subsample of sediment was retained for grain size analysis. Then the remainder of the sample was sieved through a 1 mm sieve. Macro-organisms larger than 1 mm were preserved in 10% formalin for 24 hours, then transferred to 70% ethanol. We identified all collected organisms to the lowest possible taxonomic level using a dissecting microscope. For the grain size analysis, 30% hydrogen peroxide was added to 30 g of the sediment subsample to remove any organic material in the sample. To prevent flocculation, 5% sodium hexametaphosphate (SHMP) was then added to the samples and decanted off when the sediment particles had settled to the bottom. We analyzed processed sediment in a Beckman Coulter laser particle size analyzer. In this study, fine sand is defined as sediment with grain sizes between 125 µm to 250 µm while medium sand is between 250 µm to 500 µm (Wentworth 1922) .
Statistical Analyses
We were primarily interested in differences in sediment characteristics [median grain size and percent of fines (percent of sample that is less than 62.5 µm, defined as silt or clay)] and macrofaunal communities between areas where artificial structures were placed and reference areas (test of treatment ) and secondarily if such an effect could be tracked with increasing distance away from the structure ( distance ). However, we also needed to take into account the effects of direction (cross versus along flow) and location (lower versus upper estuary) on these responses. We conducted all analyses using the mean values of the two cores at each distance in each direction as a sample. Two-way analysis of variance tests (ANOVAs) with direction and location in the bay as factors indicated no effect of direction on either sediment metric (p=0.706 and p=0.369), but location within the bay had a significant effect on both median grain size and percent fines (p<0.001 and p<0.001). Thus, for subsequent analyses we used the samples from the two directions as replicates and retained location in the bay as a factor.
We then analyzed sediment characteristics using a twoway ANOVA with the factors treatment (structure versus reference) and location within the bay with all the distances (in both directions) from the structures as replicates. Tukey s multiple comparison tests were conducted on the ANOVA models to determine how levels of a factor differed if ANOVA results were significant. We then used multiple linear regression on the samples collected from the artificial structure transects to test the effects of distance and location in the bay on both median grain size and percent of fine sediment. Following the linear regression, piecewise regressions, using input from a simple linear regression testing the effect of distance on median grain size, were run separately for the lower bay structures and the upper bay structure. The piecewise regression technique was used to evaluate if we could detect the edge of the artificial structure s zone of influence within the sampled 15 m distance. A piecewise regression identifies a breakpoint where the slope in the linear regression significantly changes (Muggeo 2008) ; in this case we interpreted a significant change in the slope to be a change in the effect of the structure.
Organismal indices (Shannon s index of diversity, richness, and total abundance metrics) (Magurran 1988) were compared between treatments and locations using a twoway ANOVA, again taking the mean of each sample and using the directions as the replicates. Next we again used linear regression to investigate the relationship between the organismal indices and distance from structure, keeping location as a factor, to determine if there was an effect of the structure on these indices. Finally, we conducted a linear regression between organismal indices and median grain size for each bay location to conclude if the sediment characteristics were correlated with the organismal indices. All univariate analyses were conducted in R statistical software (R Core Team 2016).
Prior to conducting multi-variate analyses, all infaunal density values were square-root transformed in PRIMER 6th edition (Clark and Gorley 2006) to down-weight the influence of dominant infauna. A matrix of Bray-Curtis similarities was computed on the transformed data and a cluster dendrogram (method= group average ) and nonmetric multidimensional scaling plots (nMDS) were used to visualize the structure of the communities. A SIMPROF test was conducted when creating the cluster dendrogram to establish if there were any statistically distinct groups within the similarity matrix. SIMPER was used to investigate which organisms contributed to any differences in assemblages detected in the data. A nested two-way analysis of similarity (ANOSIM) was conducted to test if there were statistically significant differences in infaunal community composition between treatments within each bay location.
Results
Sediment Analyses
Overall, fine (125 µm to 250 µm) to medium (250 µm to 500 µm) sand was collected from around AS1, AS2, and the Jetty reference site (Fig. 3a) . Only fine sand was collected from around AS4 and the Bay reference site (Fig.  3b) . Although sediment differences were detected based on the location in the bay (median grain size: F 1, 36 =55.385, p<0.001; percent of fine sediment: F 1, 36 =142.659, p<0.001), sediment samples collected parallel to shore were not significantly different from sediment collected perpendicular to shore when analyzing median grain size (F 1, 36 =0.145, p=0.7055) or percent of fine sediment (F 1, 36 =0.827, p=0.369).
For median grain size, while there was not an overall significant effect of treatment on median grain size (F 1, 36 =0.361, p=0.552), the interaction between treatment and location in the bay was nearly significant (F 1, 36 =3.521, p=0.069) and the locations in the bay were still distinct (F 1, 36 =59.506, p<0.001). There was no overall effect of treatment on the percent of fines (F 1, 36 =0.183, p=0.671) with locations in the bay still distinct (F 1, 36 =159.997, p<0.001) and no significant interaction (F 1, 36 =1.861, p=0.181) was detected.
Linear regression, conducted on all three structures together, indicated an effect of distance away from structure on median grain sizes, and this was detected in both locations in the bay (Table 1) . Median grain size significantly decreased as distance increased from artificial structure (p=0.009). Additionally, median grain size in the lower bay was significantly different from the upper bay (p<0.001). Piecewise regression conducted on median grain size from pooled lower bay AS1 and AS2 samples with a hypothesized breakpoint of 5 m indicated a significant breakpoint at 5.669 m (p=0.018; Fig. 3a) . No significant breakpoint for median grain size around AS4 was found (Fig. 3b) .
Linear regression indicated the percent of fine sediment did not significantly vary with increasing distance (p=0.466; Table 1), although the interaction between location and distance was significant (p<0.001). This was expected because fine sediment was not found in the majority of samples collected from the two downstream structures or from the Jetty site and the percent of fine sediment at the artificial structures ranged from 0 to 1.5% (Fig. 4a) . In contrast, fine sediment was found in all samples from AS4 and the Bay site and the AS4 samples had a wider range (0 to 15%) of percent of fine sediment (Fig. 4b) . Location once again showed a significant effect on the percent of fine sediment (p<0.001).
Infaunal Community Analyses
A total of 410 annelids, 87 bivalves, 11 gastropods, 15 amphipods, and 1 Amphipholis sp. were collected and identified to the family taxonomic level whenever possible. Two-way ANOVAs indicated that treatment (artificial structure or reference) did not have a significant effect (p>0.5) on Shannon diversity, richness, or abundance (Table 2) , although locations in the bay were significant (p<0.001) with the upper bay having higher values for all three metrics. In terms of abundance, there was variability among distances at the Bay and Jetty reference sites.
The variability in abundance among the different distances around the artificial structures showed a trend related to distance that was significant (p=0.022) with abundances lowest at the furthest distances ( Fig. 5; Table 3a) ; location in the bay was nearly significant (p=0.078). Regression analysis did not show a significant relationship between infaunal abundance and median grain size in the upper or lower bay (p=0.581 and 0.659; Table 3b, c). Shannon diversity, however, showed no effect of distance from the artificial structures (p=0.758), and the locations in the bay were not significantly different from one another (p=0.291; Table 3a ). Again, Shannon diversity was not significantly related to median grain size in the upper or lower bay (p=0.342 and p=0.164, respectively; Table 3b, c). Richness also did not show a significant effect of distance from the structures (p=0.148), but location in bay was significant (p=0.041). As with abundance and diversity, median grain size did not show an effect on richness in the upper or lower bay (p=0.522 and 0.160, respectively; Table 3b, c).
Cluster analysis did not indicate statistically dissimilar groups of infaunal communities that were reflective of factors we were interested in (i.e. treatment and distance); however, there was some discernable structure in the data related to our experimental factors (Fig. 6) . The majority of samples from the Bay reference site and AS4 site grouped together in a cluster that was most dissimilar from other clusters; within this cluster, most of the AS4 samples were distinct from the reference samples. An nMDS plot further revealed distinctions based on location in the bay and treatment (Fig. 7) . In the nMDS plot, the upper and lower bay samples did not overlap. Again, within the upper bay, the reference samples were largely distinct from the AS4 samples. Within the lower bay, the reference locations were tightly clustered (quite similar infaunal communities) while the AS1 and AS2 samples were highly variable and had little overlap with reference samples. Overall, both sets of reference samples were tightly clustered towards the lower right of the plot while the artificial structure samples scattered toward the upper left. Despite these visible differences, a nested two-way ANOSIM (treatment nested in Despite the lack of statistically significant differences in assemblages among the treatments and locations in the bay, we conducted a SIMPER analysis to investigate what taxa were contributing to the apparent patterns in the cluster and nMDS plots. Within the lower bay the artificial structures and reference samples had an average dissimilarity of 71% (Table 4) . Here, Nephtyidae and Spionidae were present in low numbers in the reference samples but absent in the artificial structure samples, Capitellidae were slightly more abundant and Goniadidae were much more abundant in the reference samples as compared to the ar- tificial structures. Phoxocephalidae, Orbiniidae, Magelonidae, Tellinidae, Nemertea, and the gastropod Callianax baetica were collected from the artificial structure samples but were absent from all reference samples. These differences were not reflected in the upper bay. In the upper bay Captiellidae and Goniadidae were collected in greater numbers from around the artificial structure, Tellinidae were abundant in both sets of samples, and Nemertea were absent from the artificial structure samples while present in the reference samples. The major difference in the upper bay was the high abundances of oligochaetes in the reference samples and their absence in the artificial structure samples. Additionally, at the upper bay artificial structure, Oweniidae tube worms were abundant but rare in the reference samples. In the upper bay, the artificial structure and reference samples had an average dissimilarity of 60%. Within group similarity for the lower bay artificial structure samples averaged 26% (as expected from the wide spread on the nMDS plot). The upper bay artificial struc- ture and the reference locations each had within group similarities of 55% to 57%.
Discussion
Developing in-stream tidal energy in estuarine environments, like Yaquina Bay, could affect infaunal communities by replacing their soft-sediment habitat with hard structure and causing additional physical changes to the surrounding benthos. The goal of this study was to determine how artificial structures affected the benthic habitat in terms of sediment composition and infaunal community composition. In both the lower and upper bay, median grain size increased significantly with proximity to structure, and a trend of increasing fine sediment with increasing distance from a structure was seen where more fine sediment was present. Thus, our first hypothesis that sediment characteristics would be affected by structure was supported: the detectable effect ending at 5 m from the lower bay structures. These results concur with previous literature that demonstrate a trend of smaller grain sizes away from rocky reefs (Barros et al. 2001 , Martins et al. 2013 ) with differences at 1 m versus further away from the reefs.
Traditional metrics of infaunal abundance, richness and diversity did not differ statistically between artificial structures and reference sites, largely rejecting our second hypothesis that communities surrounding the artificial structures would have different composition and be more diverse as compared to reference site communities. Although the grain size changes did not appear to result in heterogeneous conditions around the structures, the multivariate approach (nMDS) illustrated the heterogeneity of infaunal assemblages around the structures as compared to the reference areas, particularly in the lower bay. Additionally, there did appear to be an effect of structure on abundance, with higher abundance closer to the structures.
Although the pattern of greater infaunal invertebrate abundance closer to the structures than further away was not explained by sediment characteristics in our linear model, the findings are consistent with observations of other hard structures placed in sedimentary habitats. Higher abundances of infauna generally were found closer to the scour protection of a wind turbine in the North Sea where organic matter and chlorophyll a (Chl a) concentrations were higher than at distances further away (Coates et al. 2014 ). One hypothesis is that increased flow around a structure could facilitate a greater incorporation and mixing of organic matter and nutrients in the soft-sediment areas closest to the structure, thus attracting more organisms to the structure (Fabi et al. 2002 , Falcão et al. 2009 ).
In our samples from Oregon, the greater abundances close to the structure were mostly due to increased polychaetes: Capitellidae at the lower bay structures and Oweniidae at AS4 in the upper bay. Similarly, higher abundances of Diopatra polychaetes have been found in sediments near both artificial reefs/structures and natural reefs in southern California (Turner et al. 1969 , Emerson 1975 , Davis et al. 1982 . Capitella species are deposit feeders that have been shown to have opportunistic population dynamics demonstrated via their association with organic enrichment of sediment, which is often preceded by environmental disturbances (Tsutsumi 1990) . Further studies by Tsutsumi et al. (1990) revealed that the growth of Capitella sp. was related to the addition of organic material to the sediment (i.e. algae). The artificial structures in our study supported macroalgae communities; thus the Capitellidae in our samples could have taken advantage of additional inputs of organic matter to their sediment habitat, such as decaying algae or other falling organisms coming from the structure. This mechanism might explain why abundances were not explained by sediment characteristics that we measured. Future work should consider quantifying organic matter and/or chlorophyll a concentrations in collected sediment samples. Because variations in the composition of the infauna did not appear to be correlated with changes seen in sediment characteristics and significant differences were not detected between the AS and reference locations, we rejected our second hypothesis. This is in contrast to Barros et al. (2001) and Martins et al. (2013) who found larger grain sizes (coarse sand and gravel) with proximity to a natural rocky reef and also found significant differences in infaunal community composition adjacent to the reefs compared to 11-16 m away from the reefs. In southern California, Ambrose & Anderson (1990) also found coarser sediments (>500 µm) closer to an artificial reef than at 10 or 20 m away and showed differences in infaunal composition closer to the reef versus various distances further away. The sediment collected for our study did not have any coarse sand or gravel, so perhaps changes in grain size need to be greater than we observed in order to result in statistically significant differences in infaunal composition. As in our study, Davis et al. (1982) discovered no significant relationship between distance from artificial reefs and infaunal communities; however, they did detect significant trends for a number of infaunal taxa related to distance from an oil platform. Consequently, the relationship between infauna and sediment appears to be influenced by a variety of environmental variables. In our study, effects of artificial structures on infaunal organisms were suggestive but not statistically significant and were particularly weak relative to the high variability of infaunal communities the estuary.
If more marine development occurs in estuarine areas of Oregon, such as with the deployment of in-stream tidal energy, our results indicate expected long-term benthic effects of these devices might be minimal and limited to the area immediately surrounding the structure as long as the environmental conditions, physical footprint and structure of the devices are similar to the Yaquina Bay environment and artificial structures used in this study. Yaquina Bay has an average current speed of 1.9 m s −1 (NOAA 2014), and most in-stream tidal energy requires a current speed of 1.5 to 3.5 m s −1
. Thus actual tidal energy devices would probably be deployed in tidal channels with similar and possibly greater flow than that found in Yaquina Bay. Additionally, the size of tidal energy devices and their foundations, more specifically their physical footprint, likely would affect the extent of scour around a device and change the magnitude of benthic effects. The physical footprint of current tidal energy devices can vary in size, from having a 0.3 m 2 footprint to a 12 m 2 footprint, and also in scale, with certain devices having one or multiple foundations for a single device (Polagye et al. 2010) . In addition, a commercial scale production of tidal energy would most likely contain multiple tidal energy devices in a site, so the benthic effects observed could also be influenced by the proximity of other devices in an area. Thus, the non-or marginally-significant effects on infauna detected in our study could scale up to be more significant and have ecological consequences with the deployment of larger and/or multiple devices.
Despite the small scale of our installations, our results coincide with previous studies on the distance effects of artificial reefs or structures on the offshore benthic communities on the U.S. west coast (Davis et al. 1982 , Ambrose & Anderson 1990 , Glaholt 2008 . Still, it appears that greater differences in infaunal communities are caused by differences in sediment composition among different locations in the estuary. The high variability in physical factors in a dynamic estuarine system could play a larger role in dictating the composition and configuration of infaunal communities in the bay than the presence of an artificial structure. Further studies that specifically look at a wider range of environmental factors, such as organic matter or chlorophyll concentrations, would be beneficial to better understand the drivers of variability of infaunal communities in this estuary and understand how artificial structures influence that variability. Conducting additional studies that look into possible predation effects would also elucidate possible trophic changes that could occur if infaunal communities are influenced by artificial structures. If infaunal predators, such as juvenile rockfish, more frequently use artificial structures, then changes to the infauna in the vicinity could affect these predators and/or the infauna might be more greatly affected by the presence of artificial structures. Previous studies have seen a decrease of infaunal organisms near natural and artificial reefs and have speculated predation could be a factor for the observed abundance pattern (Posey & Ambrose 1994 , Barros et al. 2001 , Langlois et al. 2005 ). Hence, information should be gathered about additional organisms that utilize artificial structures in areas where MRE devices are sited to get a full picture of the possible effects. Nevertheless, since the effects we detected on sediment characteristics did not result in changes to the structure of the infaunal communities and in fact increased their abundance at the distances closest to the structures, in an estuarine environment like Yaquina Bay, we would not expect adverse effects from similar artificial structures on species that forage on the infauna.
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